INTRODUCTION
Enterprise Resource Planning (ERP) systems are large, complex software packages that provide an integrated real-time environment based on an enterprise-wide data model with a set of software applications which allow processing of the core transactional data of the organization (Bancroft, Seip and Sprengel 1998) . Collective investment by organizations worldwide in ERP systems since the early 1990s has been in the order of hundreds of billions of dollars. However, there have been widely varying outcomes from ERP system implementations, with a high degree of risk associated with implementation and use. Some organizations have had very successful ERP implementations (Davenport 2000) , while others, such as FoxMeyer, have suffered disastrous business consequences (Bulkeley 1996) . Despite a large body of ERP research literature from a number of different perspectives there is not an adequate understanding and explanation as to how and why these varying outcomes occur.
To develop a deeper understanding of these varying outcomes, the two research questions addressed in this paper are as follows:
How do business benefits from ERP systems evolve over time during the post-implementation
period?
Why do business benefits from ERP systems evolve over time during the post-implementation period?
In this research, patterns of benefits realization in the years after "go-live" were explored. This was done by conducting interpretive case studies of SAP system use in four manufacturing companies. Henceforth the term ERP is used in place of SAP to refer to the SAP systems in the four organizations. In each case, achieving business benefits from ERP systems was viewed as an organizational change process, within a specific context, occurring over time.
Although the cross case analysis identified themes and contexts that explained the business benefits achieved by each organization, the goal in this paper is not to build general theory to explain success with ERP systems. The goal is simply to better understand and explain how and why these organizations experienced the particular outcomes they did. Although it seems likely that the themes and contexts identified in this paper may be relevant in other settings, discussion of the generalizability of the findings is beyond the scope of this paper. The framework developed from the research is shown in Figure 1 . The rest of the paper provides the background, research design, empirical evidence and relationship to the existing literature of the new framework. 
BACKGROUND
Four aspects of ERP research form the background to this research. The first is the literature that has proposed ERP life cycles (e.g. , Parr and Shanks 2000 , Ross and Vitale 2000 . propose four phases in the ERP life cycle: "Chartering", "Project", "Shakedown" and "Onward and Upward". The Chartering phase is an initial planning phase however there is some evidence to suggest that in practice some organizations skip the activities in this phase (Markus, Axline, Petrie and Tanis 2000) . The Project phase involves getting the system up and running in one or more business units in the organization. The extent of planning undertaken for the ERP system by the organization, and any effects of the Project phase, for example, time relative to schedule, cost relative to budget and functionality relative to original proposed scope influences the business benefits gained. The Shakedown phase starts when the system goes "live" and finishes when normal operations are achieved. The final phase, Onward and Upward, starts when normal operations are achieved and lasts until the system is replaced. The research described in this paper focussed on the Shakedown and Onward and Upward phases which together make up the post implementation period.
The second group of ERP literature has concentrated primarily on the Project phase of ERP systems and proposed critical success factors (e.g. Holland and Light 1999, Parr, Shanks and Darke 1999) or "recipes" for success with ERP implementation (e.g. . Some of these studies have included issues or problems and/or business benefits achieved in the Shakedown and Onward and Upward phases (e.g. Markus et al. 2000, Chang and Gable 2002) . And a third strand of the literature has developed models for assessing the business benefits achieved with ERP systems (e.g. Seddon 2000, Gable, Sedera and Chan 2003) . Shang and Seddon's (2000) framework for assessing the business benefits of ERP systems includes five dimensions of benefits: operational, managerial, strategic, IT infrastructure, and organizational, with multiple possible benefits within each dimension. This benefits framework was used to assess the business benefits achieved during the post implementation phase in each of the four manufacturing companies studied in this research.
Finally, some studies have looked at the ERP system in use in order to explain the business benefits achieved from ERP systems. and related the business consequences to events in the earlier ERP life cycle phases and to external influences due to changing business conditions. However, there is little information provided on the internal organizational influences on the business benefits, such as changes to organizational structure and culture. Neither is there any attempt to assess the "success" of the individual organizations studied.
In a study of manufacturing organizations Ross and Vitale (2000) identified four obstacles to achieving business benefits from ERP systems. They were failure to plan and implement performance metrics for the new system, inadequately resourcing the Shakedown and Onward and Upward phases, no improved management decision making and inadequately addressing resistance to change. Although the use of an ERP system is mandatory for operational users, the extent of use by managers for decision making is largely voluntary (Boudreau 2003) . In Boudreau's (2003) investigation in a single organization she was able to go some way towards explaining the observed limited use of the ERP system for management decision making. Managers underestimated the complexity of the ERP system and were less likely therefore to learn enough about using the system to fulfil management reporting requirements. However, the lack of managerial decision making benefits may simply be related to the time elapsed after go-live. All of the studies discussed above i.e. , Ross and Vitale (2000) and Boudreau (2003) , involved organizations that were at most 18 months post go-live with their ERP system. A study by Shang and Seddon (2003) of organizations three years after go-live showed that managerial benefits took about 18 months to start to appear.
Two studies have looked at the overall business benefits from ERP systems and the factors that contribute to them. The first study (Davenport, Harris and Cantrell 2004 ) developed a statistical model that identified three main factors (integrate, optimize and informate) that predict perceived business value. There are three main limitations to this study. The first is that it involved some organizations that had implemented more than an ERP system. That is, Davenport et al.'s (20004) use of the term "enterprise systems" includes for example, customer relationship management (CRM) systems and supply chain management (SCM) systems. It is not known whether the same factors are involved in creating business value from the entire range of enterprise systems. The second is that the statistical model has an R-squared value of 0.13. This means that the model accounts for only 13% of the variation in the data. And finally, the study was done by a consulting company and could be construed as a means to encourage the use of their services. Shang and Seddon (2003) provide a model, developed from four case studies of Australian utility companies, that identifies factors that impact on net business benefits achieved from enterprise systems. The factors are strong project management before and after go-live, software fit, organizational learning, sound change management, high performance IT architecture and all ERP costs. However like the Davenport et al. (2004) model it is predictive rather than explanatory. Both of these models include limited contextual factors.
All the studies described above have considered context to some extent but none of them have identified the various contexts in which ERP systems are used in detail in order to explain how and why differing business benefits have occurred. There is clearly a need for a deep understanding and explanation of how and why business benefits are achieved from ERP systems in the post implementation period. This research viewed achieving business benefits from ERP use as a process of organizational change over time situated within the specific context of each organization.
RESEARCH DESIGN
This section of the paper begins by explaining the role of theory in the research, followed by a brief overview of the research method.
This research takes the view that information systems are social systems (Land and Hirschheim 1983) . Information technology (IT), in this case the ERP system (i.e. the software and hardware), forms only a part of the information system. ERP systems are used within a social system. During ERP systems use there is interaction with other social systems that may be either internal or external to the organization (Whittington 1992 ) and which either enable or constrain desired outcomes.
The social theory chosen to analyse ERP use was structuration theory (Giddens 1984) . Since structuration theory is an emergent process theory (Markus and Robey 1988 , Orlikowski and Robey 1991 , Walsham and Han 1991 , it is a suitable theory to use for an empirical study examining the interaction of context and process over time.
A multiple case study design was used to allow both comparison and contrast amongst the four Australian manufacturing companies studied. The organizations were named ManA, ManB, ManC, ManD to preserve anonymity. Table 1 gives some background information on each of the case study organizations. The primary source of data was from face to face in-depth semi-structured interviews. The interviews were conducted at ManA and ManB in late 2001, at ManC in 2002 and in ManD in 2003. They were tape recorded, transcribed and returned to informants for checking to ensure accuracy. The Shang and Seddon (2000) ERP benefits framework was used to assess the business benefits achieved by each organization. The key informants were chosen because of their position within the organization. As far as possible the informants were chosen according to their perceived ability to report on the business benefits achieved in particular dimensions of Shang and Seddon's (2000) framework. That is, the operational, managerial and organizational business benefits were obtained from the perspective of business unit managers, strategic benefits from the perspective of senior management and IT infrastructure benefits from the perspective of the IT manager. Additional details about the research design can be found in (citation omitted to preserve anonymity of author(s)). The framework (Figure 1 ) was developed progressively as each case was analyzed. None of the cases was a source of empirical evidence for all of the themes and contexts in the final framework. Themes and contexts were identified as important in each case in three ways. The first was on the basis of the influence of the structural properties of external or internal social systems in enabling or constraining human action in the achievement of business benefits from the ERP system. This led to identification of the three contexts depicted in the outermost ellipse of Figure 1 , namely the external, internal and the Chartering and Project phases. The second was on the basis of what was needed to change the structural properties of the social system in which the ERP system was used in order to achieve business benefits. This led to identification of three themes depicted in the inner ellipse of Figure 1 (not the centre), namely education, training and support, technochange management and people resources. The third way was by identifying evidence of business benefits achieved in the organization through changes to the new structural properties required for ERP system use. This led to identification of three themes also depicted in the inner ellipse of Figure 1 , namely efficient and effective use of the ERP system, business process improvement and new projects to leverage off the ERP system.
RESULTS AND DISCUSSION
The four organizations achieved a different number and extent of business benefits from their ERP systems. A brief overview of each case indicating the extent of business benefits achieved and the major contributing influences are described below.
The ManA Case: ManA achieved limited business benefits from its SAP system. The business benefits achieved during the post implementation period were influenced by the unintended consequences of decisions made in the Chartering and Project phases e.g. extensive customization in some areas. The situation was exacerbated by an unusual pattern of demand for product due to the introduction of the Goods and Services Tax (GST) by the Australian government. Education and training mainly occurred prior to implementation and there were problems with the level of on site support provided post implementation. However the business benefits were assessed at only 21 months after go-live.
The ManB Case:
In contrast ManB achieved extensive business benefits from its SAP system. The SAP implementation at ManB was undertaken as a strategic business initiative proceeding despite a predicted negative return on investment. The 'small bang' implementation strategy allowed the project team to learn from the early site implementations and this knowledge was used to improve subsequent site implementations. However the use of the same team for both development and training and support post implementation influenced the operational and managerial benefits achieved. There was inefficient and ineffective use of the system by inexperienced users which had a direct impact on productivity. Also some managers failed to change their routine behavior and to adopt the new interpretive schemes required to improve management decision making through the use of SAP.
The ManC Case: ManC achieved only limited business benefits from its SAP system despite a substantial elapsed time since going live with its SAP system. The SAP implementation was motivated by a need to reduce costs and to solve the year 2000 problem. The Project phase was not completed on time. This affected the training schedule, with the training needing to be repeated close to go-live. This was inadequate due to IT staff being involved in data conversion and testing at the same time. There were issues of software fit due to some complex manufacturing processes at ManC. A lack of financial resources pervaded the Shakedown and Onward and Upward phases at ManC. There was a lack of people resources resulting from redundancies, departure of all but one member of the SAP project team within six months of going live and managers and users not having the required skills and abilities to use SAP well. This resulted in an ongoing dependence on the implementation partner. The financial constraints meant that SAP was not upgraded.
The ManD Case: ManD achieved substantial business benefits from its SAP system. Change management started in the Planning phase with the importance of having business representatives on the project team recognized from the beginning. The staged implementation (i.e. module by module) was a low risk option. There was no performance dip in the Shakedown period at ManD as business managers found from the start that SAP was an improvement compared with the legacy systems. Business process improvement was driven by headquarters who expected more done with less financial resources. It was also driven by employee incentive schemes for improved business processes.
Cross Case Results:
The contexts and themes that influenced the number and extent of business benefits achieved by the organizations are shown in Figure 1 . The dotted lines indicate that the contexts and themes influence each other and the business benefits achieved. However, one important influence is not shown on the diagram: time (e.g. O'Grady 2002, Davenport et al. 2004) . When comparing the business benefits achieved by the four organizations it must be remembered that ManA had the least elapsed time since the ERP system went live. From now onwards the term ERP will be used in place of SAP to refer to the four SAP systems.
4.1
How do organizations achieve business benefits from their ERP system during the post implementation period?
Six themes that explain how organizations achieve business benefits from ERP systems were identified and are shown on Figure 1 in the inner ellipse just outside the centre. The first three themes support the process of achieving business benefits. Themes four, five and six (shown in italics on Figure 1 ), identify whether, and to what extent, the structural properties of the social system within which the ERP system is used have changed. Each is explained below in turn along with some examples of empirical evidence.
Theme 1: Technochange Management: Four major roles for change management were identified as important during the Shakedown and Onward and Upward phases. These are shown in Table 2 below with examples from each organisation. The organizations that achieved the most business benefits (ManB and ManD) showed evidence of having used some aspects of technochange management as described by Markus (2004) .
Theme 2: Education, training and support: It can be seen from Table 2 above that change management identifies education, training and support needs, the second theme that influences how an organization ultimately achieves business benefits from its ERP system. Table 3 identifies the topics that managers/users require education about to use the ERP system efficiently and effectively. Table 3 also provides some examples of specific training needs identified across the four cases and recommendations for the type of support that is needed in the post implementation period. The importance of education as well as training for users has been noted in other studies. In her study of an MRP II system Leonard-Barton (1988) differentiated between education and training and proposed that users need to "know-why" as well as to "know-how". Similarly, Sahay and Robey (1996) distinguish between conceptual understanding and procedural understanding in a study of GIS systems, and the importance of education in successful MRP II implementations is discussed in Wilson, Desmond and Roberts (1994) .
Support is the most common form of assistance that users receive during the post implementation period, usually telephone support. The major downfall of this type of support is that it requires the user to request it, so it is only useful for some problems. Remote support does not help a user who "doesn't know what they don't know".
Other than telephone support after a relatively short period of time (e.g. 2 -6 weeks) after go-live, there was evidence of accidental and ad hoc education, training and support at ManA, ManB and ManC. For example, at both ManA and ManC where meetings were held for another purpose, questions about the use of the ERP were raised and addressed. A consultant present in the company (ManC) for another purpose was asked questions about the use of the ERP. At ManB a member of the IT staff (previously on the ERP implementation team) while at a site saw the ERP being used inefficiently and advised on more efficient use. The importance of ongoing one on one support during the post implementation period was stressed by the implementation partner consultant at ManC who had seen this approach used successfully in other companies.
Theme 3: People Resources:
The type and availability of people resources influence `how' business benefits are achieved in the post implementation period (see Table 4 below). All the organizations had issues with people resources in that the skills, abilities and attitudes varied between functional areas with finance users on the whole requiring less education, training and support than manufacturing users. When the same team was used during post implementation for support and new development work, the new development work took priority. In a study of {MRP} implementation Walsham (1992) noted the importance of the availability of experienced and skilled staff. Theme 4: Efficient and Effective use of the ERP system: A number of problems were identified in the case studies that inhibited efficient and effective use of the ERP system. These problems are summarized in Table 5 identifying the cases where the problems were observed.
Lack of basic IT skills:
There were users with limited experience of using a GUI interface and/or a PC. One example given at ManB was where a user was selecting each item individually from a list of about 1000 items. They didn't know that they could simply select the first and last item. So a task that should take a couple of seconds was taking an hour. These are basic skills in using a Windows interface. This was not an isolated incident but was happening right across the organization. The resulting reduction in productivity influenced the extent of operational business benefits that the organization achieved.
Lack of understanding of need for data quality:
Since rework costs are high there needs to be an understanding by users of the importance of data quality in an integrated environment. At ManA and ManB the problems associated with lack of data quality were compounded by a shared services environment. In a study of business benefits at the manufacturing plant level Gattiker and Goodhue (2005) found that data quality had a significant effect on the benefits achieved. Users invent manual workarounds: When users don't understand the capabilities of the system they may invent manual workarounds as happened at ManA and ManC. Previous research has shown that these practices quickly become routine and therefore difficult to change once they are in use (Tyre and Orlikowski 1994) .
Some managers still using old work practices: Managers were expected to obtain information for themselves from the ERP system rather than requesting reports from subordinates or the IT department. There were examples of this not happening and several informants reported that senior managers were the worst offenders. Even in ManA where the prior introduction of shared services meant that staff were not available to run reports for others, this new way of doing work was resisted.
Another example was in organizations where upgrades had been completed. Managers and users continued to dump data into Excel when it was no longer necessary due either to lack of knowledge of the enhanced functionality provided by the new version, or a desire to persist with routine behavior.
Theme 5: Business Process Improvement: As business managers and users learnt more about the capabilities of the ERP system business process improvement occurred. For example, at ManB, in line with moving jobs closer to the point of data generation (O'Leary 2000), the stock take responsibilities were moved from accounting to production. This transition did not occur overnight but took about twelve months. At ManD there had been requirements for business process reengineering (BPR) from head office prior to implementation. However, in the post implementation period head office wanted more done with less financial resources and this drove further BPR within the business. Business process improvement requires business managers and users to understand the capabilities of the ERP system and for ERP experts to be available to work with them in improving processes. It also means that business managers and users must be able to devote time to learning more about the capabilities of the ERP system. At ManC for example, downsizing of the work force has meant that business managers and users are using 100% of their time just to maintain "business as usual" so there is no time for anything else. ERP experts must be available from internal IT staff and/or external consultants and contractors. If internal staff are unavailable this requires financial resources (allocative resources) to purchase external expertise. Without the business expertise combined with ERP expertise business process improvement will not occur. Business process improvement has been identified by many other studies as a means of achieving business benefits from ERP systems (e.g. Ross and Vitale 2000 , Shang and Seddon, 2003 , Davenport et al. 2004 ).
Theme 6: New Projects/Continuation of Projects to Leverage Off the ERP System: With the ERP system in place it becomes a reliable backbone from which to launch new business projects such as ebusiness. For example, both ManB and ManD sought closer ties with customers and suppliers through ebusiness initiatives. However, while internal IT staff are working on these new and existing development projects during the post implementation period this limits their availability for the education, training and support roles necessary to ensure efficient and effective use of the ERP system and business process improvement. Some of the education, training and support can be provided by key business users if they are available. However all of the organizations with the exception of ManB had problems with loss of ERP expertise to some degree. In their six-phase ERP life cycle Esteves and Pastor (1999) devoted a separate phase to new projects.
4.2
Why do organizations achieve business benefits from their ERP systems during the post implementation period?
Three contexts were identified that explain `why' and influence `how' business benefits are achieved from ERP systems.
Context 1: ERP Chartering and Project Phases:
The extent of business benefits achieved by each organization was affected by the problems and issues remaining from the Chartering and Project phases in the ERP life cycle . These issues impacted on the business benefits achieved by the organization by tying up resources e.g. ERP experts, key business users during the post implementation period. These resources were then not available to contribute to achieving efficient and effective use of the ERP system, business process improvement and for new projects to leverage off the ERP system. The issues identified across all cases are shown in Table 6 alongside the case(s) where the particular issue occurred. Markus (2000) as limiting the business benefits achieved from ERP systems. In contrast at ManB there were strategic business reasons for the ERP implementation. ManD had to meet specific requirements from headquarters and ManC operated under severe cost constraints. The availability of resources in the post implementation period affects the business benefits achieved (Ross and Vitale 2000) . Acquisitions and divestments occurred in ManB and ManD during the post implementation period. These changes required the attention of IT staff and/or business managers which distracted them from achieving business benefits from the ERP system.
Context 3: External Context:
The external context that the organizations operated in influenced the process of achieving business benefits from the ERP system in the post implementation period. All of the organizations were in the manufacturing sector. Globalization, reduction of tariffs and restructuring of the Australian manufacturing industry throughout the period of ERP implementation and use meant that these organizations were operating in increasingly competitive and changing environments. Government policy (e.g. introduction of the GST) required the organizations to cope with these changes, and while doing so, both business and IT staff were distracted from the tasks required to achieve business benefits from the ERP system. External demand from the IT industry caused loss of ERP expertise from ManA and ManC to other companies.
CONCLUSION
The achievement of business benefits from ERP systems during the post-implementation period i.e. the Shakedown and Onward and Upward phases, is the result of a complex web of interweaving influences that interact over time. For the four manufacturing case studies discussed in this paper, these influences are summarized in Figure 1 . Some of the contexts and themes identified are new in whole or in part (e.g. `support' in education, training and support, and efficient and effective use). And although some of the empirical evidence for the contexts and themes has been reported in previous ERP studies (e.g. Ross and Vitale 2000, Davenport et al. 2004) , its collation into these contexts and themes is new. In addition, the explanation of the interrelationships between the themes and contexts, and the framework itself are new. Some contexts and themes were identified in previous studies in relation to success factors in ERP Chartering and Project phases (e.g. Markus and Tanis 2000), however they appear in this framework because of their influence on business benefits in the post implementation period of ERP systems. The framework is different from previous models Seddon 2003, Davenport et al. 2004) in that it includes the broad context and process of ERP use, its development involved organizations with as long as four and half years experience of ERP use and it is explanatory rather than predictive. The framework provides a sound foundation for future studies to understand and explain how and why organizations have or have not achieved business benefits from ERP systems.
